Abstract. Consider a continuous flow on a locally compact, separable, metric space. If the set of nonperiodic recurrent points is nowhere dense, then there is an open, dense, invariant subset of the phase space which has a Hausdorff orbit space. A separatrix is defined to be a trajectory which is in the closure of the set of trajectories at which the orbit space is not Hausdorff. If the flow is completely unstable, then the set of points which lie on séparatrices is nowhere dense in the phase space.
Introduction. Orbit spaces and their topological properties arise in a natural way when the trajectorial structure of a continuous flow is studied, e.g., in [2] , [4] , and [6] . One of the fundamental concepts of trajectorial structure is that of a parallelizable flow. Parallelizable flows have been studied and characterized in [1] , [2] , and [7, §2.4] . If the flow is parallelizable, then the natural mapping of the phase space onto the orbit space is the projection of a fiber bundle. One immediate consequence of parallelizability is that the orbit space is Hausdorff. If a flow on a locally compact, separable, metric space has a Hausdorff orbit space, then there is a natural generalization of the fiber bundle structure for parallelizable flows [6] . Hence, flows with Hausdorff orbit spaces are a natural generalization of flows which are parallelizable. Flows with Hausdorff orbit spaces also arise in the study of completely unstable flows [4] . Clearly, it is very restive to assume that a flow has a Hausdorff orbit space. In this paper we will show that if a flow on a locally compact, separable, metric space has a nowhere dense set of nonperiodic recurrent points, then there is an open, dense, invariant subset U of the phase space such that the orbit space with respect to U is Hausdorff. A separatrix is a trajectory which is in the closure of the set of trajectories at which the orbit space is not Hausdorff. In the case that the flow is completely unstable, we will show that the set of points which lie on séparatrices is nowhere dense in the phase-space.
satisfying the following axioms (where xwt = it(x, t) for (x, t) E X X R):
(1) xirO = x for x E X, (2) (xirt)iTS = xir(t + s) for x E X and t,x E R.
For A c A and B c R, AirB will denote the set {xirt: x E A, t E B). In the special case B = R we will write C(^4) instead of AirR. If /I consists of a single element x, we will write xitB instead of {x)itB. For x E A, C(x) is called the trajectory through x. A set A c X is said to be invariant if C(j4) = A. If C(x) = {x}, x is called a critical point. The set of all critical points will be denoted by S. If x E X is noncritical and xirt = x for some / =7*= 0, then x is said to be periodic. The set of all periodic points will be If U is a subset of X, then int U and 9 U will denote the interior and the boundary of U respectively. Proof. Let T(x) denote the fundamental period of x E ty. It is known and easy to prove that lim infy^,xT(y) > T(x), i.e., T is lower semicontinuous. Theorem 1 [3, p. 394] states: "The set D of points of discontinuity of ai measurable function of class 1 is of the first category". Hence, T is continuous on a dense subset of ty. Let T be continuous at x E int ty and let T be an interior local section of extent A which generates neighborhoods of x and is such that T n C(x) = {x}. We will first show that there is an open neighborhood U of x such that C(y) n T = {v} for every y G U n T. Suppose the contrary. Then there exists a sequence {x¡) in ty n T such that x¡ -> x and x,77-i, G T for some /, G (0, T(jc,.)). Since yrr(T(y) -a) = yir(-a) for every a E R and T has extent A, eventually we must have
Let (s,} be any convergent subsequence of {/,.} with s¡^> s G [A, T(x) -¿A]. Then xtts <-x,77s, G F. This contradicts the assumption that T n C(x) = {x}. Hence, there is a neighborhood U of x such that C(y) n T = {y) for every v G T n t/. Without loss of generality we may assume that T was chosen originally so that Fci/fl (int "iP). We will now show that T is continuous at each point of T. Let y G T and { v,} be a sequence in X such that^, -» v. Since F is interior and F c int ty we may assume that v, G C(T) n 9" for each i. Proof. Since J( Wx) n Wx = 0, the now 7r| w is parrallelizable. It follows directly that Wx/C is Hausdorff. Since T is continuous on <?, it is easy to show that C(x) = D(x) for every x E ÍP,. Hence, 9X/C is Hausdorff. Likewise it is easy to show that C(x) = D(x) for every x E S, so that Si/C is Hausdorff. 3. Separatrices. Definition 3.1. Two trajectories C, and C2 are said to be inseparable if any two neighborhoods of C, and C2 in X/C have nonempty intersection. A separatrix is a trajectory which lies in the closure of the inseparable elements of X/C.
In the case that A is a differentiable manifold and the flow is differentiable and unstable this definition of separatrix coincides with that given by Markus in [4] . Roughly speaking the trajectories at which the orbit space fails to be Hausdorff are séparatrices. Theorem 3.2. Let it be a completely unstable flow on a locally compact, separable, metric space X. The set of séparatrices is nowhere dense in X.
Proof. Let S and Sx denote the set of séparatrices and the set of inseparable elements of A/ C respectively. Then Sx = S. Set F = { U c A: U open and invariant, U ¥= X, J(U) n U = 0). It is easy to show that if x is a wandering point, then there exists a neighborhood Vof x such that J(V) n V = 0. Hence, F covers A^. Since X is Lindelöf there is a countable family { U¡) of elements of F which cover X. Let C, be any element of Sx. Then there is a C2 G Sx such that C, and C2 axe inseparable. It is easy to show that C, c J(C2). Let/ be such that C2 c Uj. Since J(Uj) n i/y = 0 we must have C, c 9i^. It follows that S, c U ,°1 fiUj. Since each 9 If is nowhere dense, Sx must be nowhere dense (Baire category theorem). Therefore S is nowhere dense.
